Proteoglycan isolated from Phellinus linteus activates murine B lymphocytes via protein kinase C and protein tyrosine kinase.
Medicinal mushrooms are increasingly used to treat a wide variety of disease processes. Aqueous extract from the fruiting body or mycelia of Phellinus linteus has been reported to produce antitumor and immunomodulatory activities in vivo and in vitro. However, the therapeutic mechanism has not been known. In the present study, we investigated whether proteoglycan (PL) isolated from P. linteus has an effect on the immunomodulatory activities of the murine splenic lymphocytes (MSLs). Treatment with PL caused a four-fold augmentation in [3H]thymidine incorporation compared to untreated control group in MSLs. Flow cytometric analysis indicated that the affected cell population was mainly CD19(+) cells, but not CD3(+) cells. These data suggested that the main target of PL was the B cells, but not T cells. PL also enhanced the expression of co-stimulatory molecules, CD80 and CD86, in murine B cells in a time-dependent manner. Accordingly, we investigated if intracellular [Ca(2+)] and reactive oxygen intermediates (ROI) were the principal downstream components that contributed to PL-induced activation, with respect to both increases of proliferation and induction of co-stimulatory molecules. However, PL has no influence on the [Ca(2+)] concentration and the ROI formation in murine B cells, whereas the genistein, protein tyrosine kinase (PTK) inhibitor or staurosporine, protein kinase C (PKC), blocked the proliferation and the induction of co-stimulatory molecules, CD80 and CD86, in B cells stimulated with PL. Taken together, these data suggest that PL is a biological response modifier that stimulates proliferation and expression of co-stimulatory molecules in B cells, probably by regulating PTK and PKC signaling pathways.